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INTRODUCTION. 



This report is the result of an inves^ation undertaken at 
the soggesfcion of Prof. Valentioe Ball, C.B., F.R.S., with the 
view to ascertain whether any marked characteristic existed in 
the compositioa of Oriental brass from different localities, or 
from the same locality but of different ages, and it was hoped 
that it would be possible by the aid of an analysis to name the 
locality or to assign the time of production to a brass of un- 
certain origin, or at least to support any existing idea as to the 
date of a doubtful specimen. 

It was necessary that the analyses should be as complete as 
possible, as a comparatively rough estimation of the principal 
metals only would be of little or no use. It was considered that 
a few exhaustive analyses would be more likely to yield definite 
results than a larger number of incomplete ones. Every speci- 
men was therefore subjected to a rigid examination, and the 
greatest care was bestowed, at time^ under considerable dis- 
advantages, on each analysis, so that every particle of metal 
could be accounted for and the quantity determined wherever 
there was sufficient present to admit of this being effected. The 
chief of the disadvantages referred to was the small quantity of 
the material at the analyst's disposal, which rendered the esti- 
mation of the meteJs present in small quantity a task of great 
difficulty, and one requiring special knowledge and skill. 

In commencing the work, and keeping the main purpose well 
in view, it was considered useless to spend time in analysing 
any but authentic specimens. Id the selection of these, the aid 
of Mr. C. Purdon Clarke, CLE., was sought and obtained ia 
respect to the specimens from the Indian Section of the South 
Kensington Museum ; while the choice of those from the Per- 
sian Court was entrusted to Mr. A. B. Skinner. 

Unfortunately very few brass or bronze objects in the Indian 
Section could be found whose authenticity as to date was 
beyond question, a ad these were nearly all comparatively 
speaking modern. A few brass specimens of doubtful ^e but 
of known locality were therefore i^osen, as well as some objecti 
of individual interest. Better fortune was met with in the 
Persian Court, where there are many authentic objects of various 
dates during the last ten centuries. A careful selection was 
made, with the result that the 15 analyses, Nos. 7 to 21 inclusive 
comprise a very interesting series of Persian objects, arranged in 
chronological order, extending over a period of from the 10th or 
o 68338. soo.— ia;iii, wi. sa7C4. u. & s. AS 
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11th to the 19th century. These analyses show that the early 
Persian brasses and bronzes were indefinite mixtures, that the 
constituent metals were often impure, and further, that no 
definite composition was persistently aimed at at any one time, 
except perhaps in the specimens of the 19th century, which 
appear to be purer than the older ones, and which were probably 
worked up from imported English sheet brass. No regularity 
in composition could be traced. These results lead to the view 
that it would be impossible to judge with certainty the age of an 
alloy from its composition, which would, however, render it 
possible to distinguish between ancient and quite modem 
examples. 

The question as to the possibility of determining the locality 
of specimens is not entirely disposed of. It would probably be 
difiicult to name the province in which a brass was made, but a 
complete analysis might often help to decide between one of two 
districts. This would apply more particularly to the ancient 
specimens which would probably have been prepared from the 
ores found in the locality, before communication with other 
countries was as easy as it has been of late years, but a much 
more extended series of complete analyses, including all traces 
of metals, would have to be made before definite conclusions 
could be arrived at. 

It is in connexion with this part of the subject that an instance 
is afforded of the value of carefully estimating the amounts of 
the metals present in small quantity. Thus it will be observed 
that in five out of the six Arabian specimens, Nos. 1 to 6, the 
percentage of lead is less than • 7, while out of the 1 6 Persian 
specimens, Nos. 7 to 21, only three, Nos. 15, 18, aQd.21, contain 
less than 10 per cent, of lead, and of these only one (No. 15) 
contains no zinc, by the use of which in Persia probably would be 
introduced a considerable amount of lead. Another specimen 
(No. 21) is very likely made from imported English-made brass, 
80 that it might be safe to conclude that if an old oriental brass 
contained less than 1 '0 per cent, of lead, its brass was not made 
in Persia, and that in a question of choice between Arabia and 
Persia the probability would rest with it being Arabian. 
No. 18, (an Astrolabe) was, therefore, probably not of Persian, 
though it may possibly be of Arabian origin. 

Besides the results to which reference has been made many 
objects to which especial interest was attached have been 
analysed, and the results in most instances fully repaid the work 
bestowed upon them. Among these may be mentioned the 
Thysius stoneware bottle (No. 68) ; " Hanuman," the monkey 
ally of Rama (No. 54) ; the specimens of Bells (Nos. 50, 51 and 
52); the long Indian gun belonging to H.R.H. the 'Prince of 
Wales (No. 53) ; and the iron dowel (No. 57), which must be at 
least 700 years old. 

There are aho analyses of some specimens of Indian gold and 
a few objects of Indian Bidri work. The principal metals have 
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been determined in some very ancient bronze objects in the 
British Museum, which were selected by Mr. A. S. Murray. 
The portions of metal analysed consisted of very small quantities 
of the filings which had been kept from the time the objects 
were being mounted od plinths for exhibition. 

Attention may also be directed to an examination of Japanese 
art metal-work, the treatment of which was until recently 
enveloped iu obscurity in European countries. The results 
show that the composition of the metal ia less important in the 
production of the beautifully coloured patiua ao characteristic of 
Japanese work thau was at one time supposed. The tint of the 
patina apparently depends mainly upon the composition and the 
manipulation of the various pickling solutions employed, a fact 
which by no means detracts from tne difficulties of the art, or 
from the skill of the Japanese worker. 

The descriptions at the head of the analyses are in most cases 
copies of the tickets exhibited with the objects in the Museum. 
It will be noticed that in a few instances the description of the 
metal does not agree witli the results of ^he analysis. 

These analyses do not support the opinion that the Eastern 
metal-workers prepared and employed exceptionally pure metals. 
The following is the order in which the analyses. Sec have 
been arranged : — 

Noa. 
Specimens from the Arabian and Persian Courts of 
the South Kensington Museum — 
Brass and bronze . . _ . i_21 

FersiaD steel - - - - - 22, 23 

Specimens ^m the India collections — 

Gold and silver ----- 24-35 
Bidri ---.-- 36-39 
Brass and bronze - . - . 40-56 

Iron dowel ----- 57 

TliysiuB bottle ----- 68 

Japanese metal-work from various collections - 59-64 

Japan&se metal-work, coloured bronze plaques in 

South EensingtOD Museum ... 65-75 

Experiments on Japanese patina, page 49. 
Pickling solutions used by the Japanese, page 51. 
Antique bronzes in the British Museum - - 76-82 

The following analyses have been made by Mr. Arthur 
Wingham who lias admirably conducted the work entrusted to 
him. 

W. C. Robebts-Adsten. 
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Analysis of Specimens taken &om the 
Arabian and Persian Courts of the 
South Kensington Museum. 



No. 1. 

Caudlbstick. For holdJDg a wuz caudle in tbe tomb of a Saint. 
Bronze, nine-sided, incurved in the middle of tlie base, chased 
with inscriptions in Kufic letters, figures in medallions, and 
otlwr ornament, pai-tly inlaid with silver. Persian, dth or 
lOlh century. H. 10 in,, diam. 9^ in. Bought, 5l. Ids. 

571.-78. 

AlfALTaiS. 

Cktpper 79-77 

Areenic Trace. 

Antimony . . . . . . Nil. 

Tin 141 

Lead -841 

Bismuth . . . . . . Troce. 

SS.! :: :: ;: :; t;^ ki^L^nd wber_^seum_ 

Zinc, bydiff. 19-648 F 

Sil?er Trace. It on the analysis of 

Gold Nil. r 

100-000 



Box AND Cover. Brass inlaid with silver, cylindrical, the edge 
of the cover bevelled and engraved with an Arabic inscrip- 
tion recording name and titles of El-'Adil Abli-Bekr H. 
(A-D. 1238— 40), grandnephew of Saladia; the sides covered 
with aureoled figures, hunting scenes, Soi., in chased silver 
inlay, enclosed in eightfoil dotted borders, on a ground of 
arab^ques and flowers ; on the cover, diaper of hexagrams 



i 



I 



enclosing six seated turbaned figures round central snn, within 
a zone of the signs of the zodiac. On the bottom, an inscrip- 
tion records that it was made at the royal magazine, Sai-a- 
cenic. A.D. 1238-40. H. 4i in., diam. 4i ia Bought, 60i. 

8508.-'63. 



Analysis. 

Copper 80-61 

Arsenic.. ., ., .. "252 

Antimonv . . . . Trace. 

TiQ .". -126 

Lead 1-441 

Bismuth , . . . Trace. 

Iron -252 

Nickel -182 

Zmc,bydiff. 17-070 

SUver -067 

Gold Mil. 

100000 



NaS. 

Tbat. Brass, circular; inlaid with gold and silver, ornamented 
with Arabic inscriptions on a ground of flowers, leaves, and 
birds. The inscriptions record the name and titles of the 
Memhik Saltan En-Niisir ibn Kalatin (AD. 1293-1309) and 
are divided by panels of flowers and medallions containing 
either the Sultan's name, or an escutcheon, charge, an antelope 
within a fence. Saracenic (of Cairo). A.D. 1293-1309 
Diaro. 31 in. Bought, 40i. 420.-'54. 



An ALT SIB. 

Copp« 81-20 

Arsenic . . . . . . Trace. 

Antimony . . . , . ,  206 

Tin 2-029 

lead -457 

Bismuth , . . . , . Trace. 

Iron -147 

NiSkel Trace. 

Zinc, bydiff. 15-886 

Silrer 075 

Gold Nil. 

100000 
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No. 4. 

Candlestick. Brass, inlaid with silver, and engraved with 
Arabic inscription.s recording Memliik titles of the 14th cen- 
tury round h&ae and neck and on other parte, divided by 
medallions of geometrical designs, and by rosettes of flowers. 
Saracenic, lith century. H. 10 in., diam, 9 in. Bought, 
Gl. 8s. 4505.-'58. 

Ahalybis. 

Copper .. .. .. 84-73 

Arsenic . . . . . , True. 

Antimony . . , , . . !Ntl. 

Tin .. 2-360 

Lead .. "656 

Bismuth .. .. .. Tiace. 

Iron -098 

Nickel Trace. 

ZiDC, bydiff. 12-084 

Silver '052 

Gold  Nil. 

100-000 



No. 6. 

Bowl. Brass, inlaid with silver, and engraved with Arabic 
inscriptions, in a zone divided by four medallions, recording 
name and titles of the MemWk Sultan KAIt-Bey {A.D. 1468- 
96), on a ground of delicate arabesque ornament, and beaten 
out in a larger floral design engraved with scroll work. 
Saracenic. 15th century. H, 6^ in., diam. 16^ in, Bought, 

10M08. 159-;J?R« 



I 











1325.-W. 




AjTALTBIB. 






Copper 




»6-ll 




Arsenic 






Tnce. 




AntimonT 






NU. 










. .Traoe. 




Lead .. 






•683 




Bismnth 






Nil. 




Iron .. 






•084 




Nickel . . 






•372 




Zinc, by diff. 






23^646 




Silver .. 






■106 




Gold .. 






Nil. 
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No. 6. 

Vase, one of a pair. Brass, engraved with geometrical and 
arabesque ornament and Arabic relimous inscriptions, and 
inlaid with silver dots. Saracenic (of Syria). 18th century. 
H. 12 in., diam. 6^ in. Bought, 121. the pair. 379.-80. 



Copper 
Aisenic 
Antimony 
Tin . . 


Analysis. 

• 


67 16 
Trace. 

Nil. 

Nil. 


Lead 




*£60 


Bismuth 
Iron 

Nickel . . 
Zinc, by diff. . 
Silver . . 
Gold . . 


• 


Trace. 

•126 
Trace. 
32*164 
Trace. 

Nil. 




100-000 



NaT. 

Mortar. Bronze, octagonal, chased with arabesques and Kufic 
inscriptions. Round the sides are projecting kuobs, and on 
one side is a ring suspended from a bull's bead. Found in the 
ruins of the city of Bhages. Persian, 10th or 11th century. 
H. 5i in., diam. 7 in. Bought, 81. 466.-76. 



CoDDer . • 


Analysis. 


68*19 


Arsenic 

Antimony 

Tm 




Trace. 
Nil. 
3*327 


Ijead 




14*990 


Bismuth 
Iron 

Nickel . . 
Zinc, by diff. 
Silver . . 
Gold . . 


•  * V S ' A tt 


Trace. 

*448 
Trace. 
12*963 

•082 
Nil. 




100-000 
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No. 8. 

MiRBOR. Bronze, circular, the back ornamented in relief with 
two rampant sphinxes, addorsed, among floral Bcrolls ; around 
these is a Eufic insiription. Various inscriptions and devices 
are engraved on the back. Persian or Saracenic. 11th (?) 
centnry. Diam. i^ in. Bought, 11. lOs. 442.-87. 

Amaltsis. 

Copper . , . . . . . .  11-ffI 

Araenic - ., .. - .. '094 

Antimonj' . , . . . . NU. 

Tin 5-215 

Lead .. - 6-866 

Bismuth .. .. .. Trace. 

Iron . . -084 

Nickel Trace. 

Zinc, bydiff 9-019 

Silver -752 

Gold -Trace. 

100-000 
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No. 9. 

Astrolabe ? Bronze, engraved. It appears to have been gilt, 
and is slightly inlaid with silver. It bears the date of the 
Hemra 598 (A.D. 1202), and was made at Damascus by 
Abdul Rahman, son of lusuf. Persian or Saracenic. 9| in. 
by 8 in. Bought, 71. 17s. 6d. 504.-'88. 



Akaltbis. 

Copper.. ..  .. .. 79-40 

Arsenic . .  .. . . -157 

Antimony  . . , .   . . Nil. 

Tin .... -.. .. 1-125 

lead .. ..  .. .. 2-145 

Bismuth . . . . . . Trace. 

Iron . . ■,.  ■.. ..  - -350 

Nickel . . Trace. 

Zinc,bydift 16-823 

Silver . . . . . , . . Trace. 

Gold NU. 

100-000 
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No. 10. 

Bowl. One of a pair. Brass, chased with inscriptions and 
diaper bands, partly inlaid with silver. Persian, 13 th or 
14th century. H. 4^ in., diam. 9^ in. Bought, 4Z. the pair. 

559.-76. 
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Analtsis. 




Copper . . 
Arsenic 




75-74 
•130 


Antimony 
Tin . . 




NU. 
•306 


Lead .. 




2-26S 


Bismuth 




Trace. 


Iron 




. -196 


Nickel . . 




Trace. 


Zinc, by diff. . 
Silver . , 


• • • ^ •  


21-360 
Trace. 


Gold . . 




Nil. 










100000 



No. 11. 

Lamp Stand. Brass, cylindrical, chased with flowers, lozenges, 
and zigzag bands, and an inscription, filled in with black 
inlay. Persian. 13th or 14th century. H. llj in., diam. 

' 7i in. Bought, IZ. 178. 6d 483.-76. 



CoDDer . . . 


Analysis. 


6803 


Arsenic 
Antimony 
Tin .. . 
Lead . . ' . 
Bismuth 
Iron • • 


1 


Trace. 

Nil. 
5-986 
5-950 

Trace. 
1-239 


Nickel . . 
Zinc, by diff. ' . 
Silver . ? 

Gold .. •. 

« 


• 


-269 
18-526 

Nil. 




100-000 
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No. 12. 

Water Pot, Brass, with scroll handle and curved spout, inlaid 
with bands of inscription and arabesque ornament in silver. 
Pe)-aian. Dated, A.H. 866 (A.D. 1463). H. 6f in., diam. 5| in. 
Bought, iU 94.3.-'86. 



AKALT8IB. 

Copper 75-32 

Arsenic -063 

Antimony . . . . . . Nil. 

Tin 1-022 

Lead 1-671 

Bismuth . . . . Trace. 

Iron -490 

Nickel -144 

Zinc, bydiff. 20-994 

SUver -816 

Gold -080 

100000 
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Pot with Handle. Bronze, chased with flowei-s and inscrip- 
tions. Old Persian. ' 15i\i centurj. H. 4f in,, diam. 7| in. 
Bought, 168. 538.-76. 



An ALIBIS. 

Copper 73-19 

Arsenic . . . . . . Trace. 

Antimony NiL 

Tin 6-317 

Lead 16-980 

Bismuth Trace. 

Iron -378 

Nickel Trace. 

Zinc,bj-Uiff. 2-649 

Silver -436 

Gold -050 

100-000 
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No. 14. 
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MoliTAR. Bronze, with cylindrical body encircled by raised 
bonds, and a broad flange at top and bottom. The top flange 
is incised with an Arabic inscription and flowers, and the body 
with circular ornaments. Persian, 15th or 16th century. 
H. 7 in., diam. lOf in. Bought, 21. 158. 948,-86. 



Fine A 





Analysis. 




Copper . . 


* 


• 


79-62 


Arsenic 






•355 


Antimony 






Trace. 

 


Tin .. 






•619 


Lead 






3-204 


Bismuth 






Trace. 


Iron 






•112 


Nickel .. 






Trace. 


Zinc, by diff. 






16-190 


Silver . . 






Trace. 


Gold . . 






Trace. 




100-000 



No. 16. 

Bowi.. Bronze, engraved with an inscription in Persian 
characters. Peraicm. l-*)!! A.D. Bought, 92. 3a. dd. 

1191.-'54. 



Copper . . 
Arsenic 
Antimony 
Tin . . • 
Lead 


Analysis. 


7704 
Trace. 
NO. 
22-35 

•184 


Bismuth 
Iron . . • • 
Nickel . . • 
Zinc . . • 
Silver , . • • 
Gold . . 




Trace. 
•056 
•091 

Nil. 
•045 

Nil. 



99-766 
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BOTTL. Light bronze, with incurved mouth, the outside engraved 
all over with figures in medallions, Kufic inscriptions, and 
diaper ornament. Persian. 16th century. H. 3| in., diam. 
7 in. Bought, ISs. 7.-86. 



Analysis. , 

CoppCT.. .. '  ..  .. 75-80 

Arsenic . . . . . . Trace. 

Antimony "  . ' '  • . . ' ' Nil. 

Tin 1-211 

Lead .. 2-514 

Bismuth . . . . , . ' Trace. 

Iron .. .... .. -210 

Kictel ....'.. .. -068 

Zinc, bydiff; .. " .. .. 20145 

Silver .. ..  ..  .. '■ -052 

Gold — 

100-000 
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No. 17. 

Bowl. Bronze, engraved outside with bands of inscription 
fiUed in with floral details. Perevin, Apparently dated 
A.U. 1021 (AD. 1612). H. 5) in., diam. llj in. Bought, 

-- - - ^_Ths 



1(. 16». 



770.-88. 



Copper . . 


70-51 


Arsenic 


■110 


Antimony 


Nil. 


Tin . . 


■047 


Le«d .. 


6-900 


Bismuth 


Trece. 


Iron 


■266 


Nickel .. 


■076 


Zinc, bydiff. . 


22^016 


Silver .. 


■075 


Gold . . 


— 



1 
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No. 18. 

Astrolabe. Brass, round, chased, with five inner plates. It is 
dated 1074 A.H. (A.D. 1663). Persian. I7th century. 
Diam. 7i in- Bought, 6Z. 158. 530.-76. 



Rub 
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Copper . . 

Arsenic 

Antimony 

Tin 

Lead 

Bismuth 

Iron 

Nickel , . 

Zinc, by difT. 

Silver . . 

Gold . . 



61-72 
•079 

Nil. 

Nil. 
•409 

Trace. 
•308 

Trace. 

37-484 

Trace. 

Nil. 

100-000 



No. 19. 

AsTROLABK Brass, circular, chased or engraved all over, with 
revolving perforated disc and five inner plates. Made by the 
famous Abdul Ahmeh, and dated AH. 1127 (A.D. 1715). 
Persian. Entire L. 8 in., diam. 4| in. Bought, 1 21. 28, 5d, 

458.-'88. 





Akaltsis. 




Copper . . 




73-96 


Arsenic 




•071 


Antimony 




Nil. 


Tin . . 




3-146 


Lead .. 




4-222 


Bismuth 




Trace. 


Iron 




•308 


Nickel . . 




Trace. 


Zinc, by diff. . 




18-293 


Silver . . 




Trace. 


Gold . . 




Nil. 




100-000 
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Basin. " Lagan." Brass, with wide curved lip, chased with 
floral ornament. Persian. 18th century. H. 5 in., diam. 
12i in. Bought, 11. 15e. 952 -'86. 

  AHA&ISIS. 

Copper 7515 

Ai^nic .. .. '789 

Antimony .; Trace. 

Tin 4-727 

Lead 5-988 

Bismuth . . . . . . Trace. 

Iron -798 

Nickel Trace. 

Zinc,bydiff. 12-548 

Silver Trace. 

Gold .. -.-. ... Nil. 

100-000 



No. 21. 

Vase with Cover and Handle. " Dakhl-i-pul." Brass, pierced 
with flora! designs, and chased with figures in medallions 
and a band of inscriptions. These vessels are suspended in 
shops in the bazaars, principally in the kebab or roast meat 
shops, for the purpose of holding copper money. Persian. 
19th century. H. 11^ in., diam. 6^ in. Bought, 2^ the 
pair. 510a.-'76. 



^rU end Alber.^aeuni 



Akaltsis. 

Copper 60-26 

Arsenic -U86 

Antimony . . . . . . Nil. 

Tin .. Nil. 

Lead 915 

Bismuth . . . . . . Trac«. 

Iron -112 

Nickel , , . . Tra<*. 

Ztnc,bydiff. 38-627 

Silver Nil. 

Gold Nil. 

100-000 
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No. 22. 

Bowl. Watered steel, with garlands, trellis ornament, &c. in 
gold inlay outside, and an inlaid inscription at the bottom 
inside. Persian. H. 3| in., diam. 8^ in. Bought (with 
1304 to 1317), 36i. 1S12.-74. 



Carbon 



Analysis. 



94 



Fine ^ 



No. 23. 

Bottle with Cover, one of a pair. Steel, chased with flowers^ 
birds, animals, and inscriptions, inlaid with gold. Persiaru 
19th century. H. 18f in., diam. SJ in. Bought, 24f, the 
pair. 383.-80. 

Analysis. 



Carbon 



• « 



• • 



V « 



92 



Keiiabks on Anaxyses. 
(1 to 23.) 



The foregoing results possess a collectiTe value, and a dose examina- 
tion of them will bring to light many points of interest The first six 
specimens are Arabian, then follow 15 Persian brasses and bronzes 
chronologically arranged, and finally two Persian steel objects. It will 
be noticed that the Arabian specimens, and especially the earlier ones, 
appear to be richer in copper than the Persian, and are of the nature 
of brass as we now understand it, t.e., an alloy of copper and zinc. Aa 
previously pointed out in the introduction, five of the six Arabian 
specimens contain less than 0*7 per cent, of lead while only three of the 
15 Persian analyses give low results. This would indicate that the 
Ai-abian zinc ores were purer, or, at any rate, freer from lead, than 
the Persian. Zinc as an isolated metal was not known in early times^ 
and brass was made by melting copper with zinc ores or reducing 
copper ores in conjunction with those of zinc. Consequently any 
metallic impurities in the ores themselves would almost with certainty 
show themselves in the resulting brass. Lead as Gralena is generally 
present in considerable quantities in the zinc ores known as Blende, 
which also often contain small amounts of iron and other metals. 

There is also a marked difference in favour of the Arabian samples 
in respect to the per-centage of iron. In good modern brass, the iron 
is nearly always below 0'17 per cent and the lead should be less 
than 0*5 per cent.; more than these quantities would indicate that a 
bad variety of zinc had been used in the preparation of the alloy. 
A considerable amount of iron might indicate one or both of two 
things :— either that impure zinc had been employed or that the brass had 
been fi^uently remelted and stirred or brought into contact with iron 
materials. The large quantity of iron, indicated by most of the analyses 
of the Persian specimens could not be accounted for by the latter 
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explanation. Consequently its presence may with certainty be attributed" 
to the fact that it existed as an impurity in the zinc ore from which the 
brass was made. This would be supported by the irregularity in the 
quantity present, and by the fact that in the bronze object (No. 15) 
where zinc is absent the per-centage of iron is very low. 

A curious point about these analyses is the large quantity of silver 
occasionally present, especially in some of the older specimens, Nos. 8, 
12, and 13. Gold ia rarely present, and in only two cases, Nos. 12 and- 
18, is there a sufficient quantity to render its estimation possible. Nickel 
is generally present, but in small amounts, Nos. 5, 1 1, and 2 being the 
highest records. Arsenic as a rule itf low, as it should be in brass, but 
it is very high in No. 20 and in Nos. 14 and 2, whilst there is over 
O'l per cent, in Nos. 9 and 10. 

Antimony is generally absent, though sometimes a '* trace *' is present. 
It is a great enemy to brass, rendering it crystalline and brittle. 
The amount, therefore, in No. 3 is excessive, and the existence of only 
a trace of arsenic in conjunction with it is remarkable. This analysis 
is unique as showing a large predominance of antimony over arsenic, 
an unusual occurrence — ^the amounts being generally reversed. Another 
instance of this — a still more marked one — ^will be noticed amongst the 
Indian specimens (No. 40). Bismuth was only just detected in some- 
cases by a very delicate test, and has been recorded as a trace in all the 
specimens (Nos. 1 to 21) except No. 5, where it was absent. 

In respect to the principal metals of these alloys (copper, zinc, lead, 
and tin) there seems to be no regularity whatever in the relative 
amounts present. Of course the copper largely predominates, and is 
always over 60 per cent. ; if less were present the metal would be rather 
unworkable. The zinc next predominates over the other two, except 
in one or two instances when the lead takes the second place ; sometimes 
the tin predominates over the lead, and sometimes over the zinc, but it 
never ranks second to the copper except in the case of No. 15, which 
contains no zinc and very little lead, and is not a brass but a typical 
bronze, in which of course tin is the secondary metal. 

The per-centage of copper is irregular, but on the whole high, 
omitting the very low examples. The amount generally present in> 
modem brass for industrial purposes is between 66 and 75 per cent., the 
remainder being zinc with about 0-5 per cent, of lead which exists as- 
an impurity in the zinc. '* Yellow*' or '^Muntz metal" for ship- 
sheathing, etc. contains 60 per cent, of copper. Ancient brasses possess> 
better colour than modern varieties, the majority of which would 
probably contain less than 70 per cent, of copper. 

The superiority in colour of the older examples may be due entirely 
to the composition of the metal. In this report are a number of 
analyses which it would be of great interest to scrutinise in conjunction 
with the tints of the metals, and which might prove of much value to- 
the modern art metal-worker in the selection of his metal. 

The 19th century specimen (No. 21) looks very much like English « 
yellow metal madd mih a bad or *^ dross " zinc — containing much lead 
and iron — an inferior brass not sufficiently good for home manufacturers 
and consequently exported to the East. 

The last two specimens in this list, Nos. 22 and 23, are what are- 
technically called high-carbon steels. They are as rich in carbon as- 
die-steel and as some tool-steels. They are very hard, and a great 
amount of time must have been spent in working uiem. 
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Analysis of Specimens taken flrom the 
Indian Court of the South Kensington 
Museum. 



r 



No. 24. 

Burmese Gold. Taken from T&rious objecte in the Royal 
Treasure from Mandalay, now in the India Museum. 

Amaltsis. 

Gold 90-70 

Silrer 692 

Copper -82 

IroD -33 

FUtiaam and other rare meUls . . 1 ' 12 



No. 25. 

Throne, octagonal, on eight feet ; gold plates chased and 
repooss^ with bold floral and foliated ornament, mounted on 
wood ; with three red and yellow velvet cushions. Made for 
Kunjeet Singh after his accession to Lahore in 1799 A.D. 
n. 3 ft. Ij: in., diam. 2 ft 5 in. 2518. 

Amu-xsis. 

Gold 97-76 

Siinr I -11 

Copper I -01 

Iron Nil. 

99-87 



NaS6. 

Gold Coin. MogkvZ. 16th century. Transferred from the 
India Office. Mus. No. f .-1882. 

Amaltbib abowed that it is of pure gold, u not a trace of waj 

otber metal could be detected. 
Speciallj tested for silver, platiDnm, copper, iron, and lead. 

Specific gnvit? of coin .. .. 19-265 
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No. 27. 

Gold Coin (Indo-Scytkian). 

Specific gr»Tity - - - 18-698 

Akalisis. 

Gold 96-96 

Silver 2-41 

Copper -64 

100-01 



Na28. 

Reuo Shrike. " Stupa," ia four parts (incomplete). Qold 

repouss^ and chased with coaventional omameat in bands. 

Bv/rmeae. Discovered in levelling a Buddhist Temple at 

. Rangoon in April, 1855. H. 15 in., diam. 12^ in. 02755. 



AjfALYBIB. 

Gold 7202 

SUver 22-96 

Copper , . . . . , a - 24 

100-22 



Na29. 

Bblic Cassbt, cylindrical ; gold, repouss^, set with two rows 
of rubies, and surrounded by an arcade containing figures of 
saints, the spandrils fiUed by birds with out-stretched wings ; 
on the base a conventioaal lotus. Found in Afghanistan. 
Buddhist. Ist century B.C. H. 2| in., diam. 2f in. Lent 
by the Secretary of State for India in Council 



^rla_and Alber Jhiseum 



Akalisis. 

Gold 90-85 

Silver 5-63 

Copper 3-65 

100-13 
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No. 3a 

Helic Shbine. " Stupa." Gold reponss^ and chased with 
conventional ornament in bands, Burmoimted by a finial 
terminating in a bud ; set with 38 rubies and one emerald. 
Burmese. Discovered in levelling a Buddhist Temple at 
Rangoon in April, 1855. H. 14^ in., diam. 71 in. 02756. 

AKALiaiS. 

Gold 94-72 

Silver 2-72 

Copper 2-76 

100*19 



'Tassel. 16 stems, gold plates held by spirals of gold wire. 
Burmeae. Discovered in levelling a Buddhist Temple at 
Rangoon in April 1855. 02753. 



Gold 87-42 

Silver 8-44 

Copper 3-97 



Relic Shbine. " Stupa," in three parts (incomplete). Gold 
repouss^ and chased with conventional ornament in banda 
Bwrmeae. Discovered in levelling a Buddhist Temple at 
Rangoon in April 1855. H. 2 in., diam, 3^ in. 02754. 



Gold .. ,. .. .. 08-01 
Silver .. .. ,. ,. l'o7 
Copper -38 
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Bowl. Qold, nnonuunented, coDtaining calcined bones a,ad 
ashes. Bwrmese, Discovered in lerelliug a Buddhist Temple 
at Rangoon in April, 1855. H. 5 ia, diam. 9^ in. 02752. 



Amaltsis. 

Gold 88-07 

SUver 10-38 

Copper .. 6*43 



No. 34. 

Heucet, Model op; probably a votive offering. Gold, with 
a, doable pin, and 62 jewels set in a border of repouss^ orna- 
ment. Discovered in levellinga Buddhist Temple at Bangoon 
in April, 1855. . . 02758, 

AaALIBIS. 

Gold 83-76 

Silver 12-22 

Copper 4-24 

100-21 



No. 35, 

Ancient Greek Silvee Patera. Found by Dr. Lord in 
Badakshan. 4th century, A.D. Lent by the India Office. 

Ahaltsis. 

Silver 93-63 

Gold 104 

Copper 4-94 

Iron -27 



i 



!;torla and Alber^seuin_ 
ort on the analysis of . . . 



EwEB with CovEB. Oxidised metal, damascened wiih silver. 
Indian, modem. H. 2 ft. 11 in,, diam. 2 ft 4 in. 
Given by Her Majesty the Queen. 587. -'5*. 



I 



Lead 

Copper 



Zinc, b; diff. 



1 298 
3-6tO 
■049 
Nil. 
95-143 

100- 000 



No. 37. 
Buddha, seated, praying ; zinc. H. 4 in. 471- 

Analysis. 

Copper 2-890 

Tin -267 

Lead -172 

Iron -429 

Nickel NO. 

Silver Nil. 

3 '758 Impurity. 
Zinc,by di£E 96 242 

100-000 



No. 38, 

Bottle with Cover. Metal, with raised chasing of flower and 
leaf pattern, covered with gold and silver foil. Stmgarian or 
Indian. letter half of l7th century, H. 14| in., diam. SJ in. 
Bought lOl. 356-70. 

Analtsu. 

Lead "956 

Tin ■. . -.. -.-. .-. -346 

Iron -084 

Copper . . . , . . . . Nil. 

1.386 
Zinc, by diff. 98-614 
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Vase. Oxidiaed metal, damascened with silver. Indian, 
modem. H. 23 in., diam. 22 in. Given by Her Majesty the 
Qween. 586 -'54. 



Lead .. .. 1-437 

'fin , . . Trace. 

IroD .. ... .. .. -039 

C*TpM ■.. .-. .. ... ' 6-905 

'. 8-381 

Zincby diff. 91-619 



No. 39. 

Wateb Bottle. 2inc, or a composite metal resembling it, of 
elongated form, with flowers and animals in silver inlay, and 
a foot and two bands of chased silver originally filled ia 
with cloisonne enamel. Resembling the Bidri work of India. 
Persian/ 17th or 18th century. H. 13J in., diam. 5 in. 
Bonght, 1/. 158. 860.-86. 

From, the Persian Court.. 

AsAtTsis. . ,. -ctorla and AlberJjuaeum 

Lead .. . .." .. ' .." -901 

Tin 3-o87 

Iroa -476 

Copper ... .... .. -830 

5-7W 
Zinc, by diff. 94-206 



I 



Vase with Handle and Covek, " Phuldan. " Perforated 
brass ; the cover surmounted by a knob ; the handle formed 




by two dragons. Nepal. H. 11^ in., diam. 7^ in. (Colonial 
and Indian Exhibition, 1886.) Bought, 22. lOs. 

89. (IS.) 1886. 



Ahaltbib. 

Copper .. .. •- .. 78-58 

Arsenic •  • • • . • • Tmx. 

Antimony 2-<)37 

Tin -286 

Lead 2-721 

Bismuth -070 

Iron "140 

Nickel and Cobalt .. .. '068 

Zinc lS-849 

99-701 



No. 41. 

Lotah. Cast brass, with chased ornamentation. The body is 

ornamented with deeply indented intersecting rings. Borneo. 

Modem. H. 4 in., diam. 4^ in. Booght (Nos. 54 to 67), lOt 

54. (I.S.) 1886. 

Akaltbis. 

Copper 59-80 

Arsenic Trace. 

Antimony Kil. 

Tin .. -298 

Lead 3-226 

Bismuth NiL 

Iron 2-184 

Nickel and Cobalt .. .. -121 

Zinc 34-53 

100-159 



Na42. 

Pabesnath, the twenty-third Tirthxnkar, or Stunt of the Jains ; 
impure brass. The figure has conventional features and hair, 
is nude except a girdle, and seated cross-legged on a trian- 
gular base, uie tioat of which has conventional ornament in 
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compartments, and ia fac«d with copper and inlaid with silver. 
Madras. H. 2 ft. 2J in. W. 1 ft. 9 in. D. 1 ft. 1 in. 467. 

A14ALT6IS. 

Copper 69*96 

Hn .. .. .. .. Nil. 

Laid .. .. .. 3-415 

Biamatb . . . . . . , . Trat^e. 

Iron • -SCM 

Nickel ..  .... .. Trace. 

Ziiic,bydiff. .. .... 26-121 

Silver ,• Trace. 

lOOOOO 



No. 4a 

Shbine for a Jain Saint, in three portions ; brass with bronzed 
surface. A semi-circular arch supported by two subordinate 
ornamental shrines, each with a figure of an attendant 
bearing a chowrie. The bases and crown of the arch hjive 
each a small Jain temple enclosing the representation of a 
Saint The arch bears a row of seated musicians, and within 
it is a star-shaped halo, and two elephants bearing musicians 
and worshippers. Madras. H. 3 ft, 8 J in. W. 3 ft 2 in. 

713. 

Analysis. 

Copper .. .. .. .. 75-83 

Tin Trace. 

Lead 3169 

Bismnth . . . . . . . . Trace. 

Iron -196 

Nickel Trace. 

Zinc, by diff. . . ' . . , . 20-806 

Silver Cone, trace. 

100-000 

No. 42 was coDsidered to' be copper oi* bronze, but on scraping was 
found to be brass. In scraping, a fine red dost came aS which consisted 
largely of copper oxide, then the eurfaee became more metallic witb 
copper, on the removal of which' the brass was exposed. The brass 
contained veins and blotches, apparently of copper. 

No. 43. Brass, with bronzed surface, somewhat similar to above, but 
the metal was cleaner, softer, and better made. 

These figures appear to have been originally all brass, from the 
surface of which the zinc hfls by fedme mteina be'eb removed (by bnming 
or by add), and during which process the copper has become partly 
oxidised. 
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ith Ribbed Bowl. Brass. CalcvMa. 



Copper . . 
Arsenic ... 
An^mony 

Tin 2-312 

Lead .1*983 

Biemuth Trace. 

Nickel and Cotxdt 
Zinc, by diff, , . 



No. 45. 
^ra^. Travancore. 

Analysis. 

Copper 76-70 

Araenic .  . • . • •  ' 063 

Antimoay . . . . . . Nil. 

Tin 2202 

Lead -839 

Bismuth Trace. 

Iron -196 

Nickel and Cobalt . . . . Nil. 

Zinc Nil. 



99-816 



No. 46. 

Bbas3 Stand for offering Betel in Temples. 

2269. (I.S.) 1883. 

Ah ALT BIS. 

Copper 71-39 

Arsenic . . . . . -  - '078 

Antimony . . . . . . Trace. 

Tin 9-565 

Lead 7-186 

Bismuth . . . . . . . . Trace. 

Iron .. .. .. .. -952 

Nickel and Cobalt .. .. -091 

Zinc 10-469 

99-721 



f 
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No. 47. 

Bull, brass, on a base with incised ornament ; a representation 
of the Nandi, the sacred bull oi Shiva. Benares. 18th century, 
H. 6 in., L 5 in., W. 3 in. 2162. (IS.) 1883. 

Analisis. 

Copper 6609 

Arsenic.. ,. .. .. Trace. 

Antimony . . Trace. 

Tio 5-789 

Lead 5082 

Bismuth . . . . . . ... I'race. 

Nickel and Cobalt '.'. ".'. -197 

Zinc.bydifT. 22 366 

. 100-000 



No. 48. 

Bell, brass, handle surmounted by a group of figures. Tanjore, 

Madras.  02,930. 

Analtsib. 

Copi^er 77-14 

Arseoic . . . . . . . . * i36 

Antimony . . . . . . Trace. 

Tin 20-83 

Lead -410 

Biam-Jth -048 

Iron -093 

Nicltel TnuM;. 

Zinc -398 

Gold and Silver .. .. Nil. 

99-055 

No. 49. 

Bowl, with figures and emblems in relief. Brass. Java. 

04,831. 
Ahaltsis. 

Copper 69-83 

Arsenic ., ..  .. '197 " 

Antimony .. .. ,, -031 

Tin .. 9-192 

Lead .. 1908 

Bismuth ...... . -179 

Iron .. .. - .. .. •• -252 

Nickel -180 

Zinc '■ Nil. 

98-941 
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ttove figures were all coaflrmed by repeated ftHAljBis. The 
'Its probably not cleau metal and contained a quantity of oxide, 
Duld account for the I per cent, discrepancy. 

No. 60. 
dthout clapper. Burmah. 9,291. 

» ANALT3IS. 

Copper 69-55 

Arsenic . .  . . . Trace. 

Antimony . , . . . , Trace. 

Tin 16-09 

Lead 12-61 

Bismuth -051 

Iron -098 

Nickel -083 

Zinc 1'556 

Gold Nil. 

Silver .. .. .. .. Trace. 

100-(M1 

Insckiptiom (translation). 
lie month of Tabobdwe (February) on the fifth of the waning 
the year 1204 (1842, A.D.) on a Sunday at about 4 p.m. this 
cost and moulded of pure copper. Its weight is 594,049 kyats 
ous mistake). There are four lions on the hanging apparatus, 
it is nine fingers' breadth<i, the diameter five inches, the circum- 
fifteen, the thickness twenty-four. It is called the " Mahahtoe 
Ganda" (the great sweet sound). 

man who bad this royal bell moulded was the Burman King, 
ahily, Kohn Boung Min." 



No. 51. 
rith dragons in relief and incised inBcription. 



Analysis. 

Copper 78-12 

Arsenic .. .. .. -221 

Antimony . . . . . . Kil. 

Tin 19-18 

Lead 1-913 

Bismuth -097 

Iron -105 

Nickel .. -114 

Zinc Na. 

SUver -090 

Gold Nil. 

99*840 



BurTnah. 
05,219. 
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The bell couUiaed on its onter sarfaoe a long inscriptioii, of which 
the fdlowiDg is part (tranBlation) : — 

" We two, brother and sister, have given this bell as an offering to the 
seven Precious Things. The exact weight of the bell in current reckon- 
ing is 2,500 kyats. In this atlempt to merit Neh'ban our arrangement 
was aa follows: — Wo took onr own weight in gold, and in silver and 
bright copper and other metal (Laukad, the Pali word useil, implies fire 
metals, gold, silver, copjier, iron, lead), and mixed them well together. 
In the year 1209 (1847, A.D.) in the hot seaMOn, at a fortunate hour I 
had it moulded, setting my heart on giving it in alms. 

" As I wrote the inscription I offered up abundant prayer, that no 
enemies or troubles might come nigh me, and that I might attun 
Heh' tan. 

" Then I dedicated it" 



No 52. 

Bell, bronze. Swinging shackle ornamented with two grotesque 
lions. With inscription, dated 1828 A.D. Bv/mese. H 
3 fl. 4 in., diam. 2 ft. 2 in. Presented hy Commander C. 
Mclaughlin, R.N. 76. (I.a) 1884. 



Anixtses of Two Samples, the first taken from the lip, the other 
from the top. 

Copper 78-50 

Arsenic . . . . , . '205 

Antimony ,. ., .. -ISS 

Tin 12-78 

Lead 5-520 

BiEmnth -2)5 

Iron •322 

Nickel 1 Trace. 

Zinc / 1-749 

Silver -2153 

Gold Nil. 

99-702 

Copper 78-05 

Arsenic .. .. .. *154 

Antimony . . . . '229 

Tin 12-85 

Lead 6-292 

Bismuth -251 

Iron -210 

Nickel 1 Trace. 

Zinc J 1-624 

Silver -218 

Gold Nil. 

99-778 
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TfaeM two BCmples of the same object were taken to ascertain whether 
the metal was the same at one end of Ruch a heavy and large Oriental 
casting as at the other, this being of especial interest as the amount of 
metal in the bell is verj- much more than could be melted in one pot, such 
as the Indian metal-workers could obtain. Weight, about 9 or 10 cwts. 

It is well known that the Indians, when casting a large object, diTide 
their metal into lots, which are placed and melted in Rniall pots heated 
by Beparate fires, situated all round the foundry. When everything ia 
ready each pot is taken out of itn fire in turn and its contents poured 
into the mould. Consequently a large casting may have a very different 
composition at its opposite ends, cspeciallv if the alloy be a complex one. 
From the above analyses the metal in this inatancc appears to be more 
homogeneous than would have been expected. 

A. curious point about the analyHes also is the tendency shown by the 
heavier metals* to predominate in the sample from the top, and vice 
vend in that from the lip, distinctly pointing to separation. This would 
seem to suggest that the metal was east in a hot mould and an attempt 
made to mix the various additions in the mould iteelf, with the conse- 
quent slow cooling, and, as a result, partial separation of the metals. 

It would also tend to ehow that the bell was cast upside down, lip 
uppermost. 

This bell contains a most interesting inscription full of pious sen- 
timeot-i, after which come the following extracts : — 

In the city of Yathaaahpoorah there lives a King, the Tebat-tan- 
seng -Meng-Shung>Bwah - Sheng-Meng-darah-gyu, who loves and 
honours God ; . . . , and tbis King's devoted servant who 
can supply all the wants of his Sovereign instantaneously, who in 
fifled with all intelligence and brnvery, and who also pursues the 
practices of a good man, first collecting all the property which he 
himself and his family have honestly acquired and then raising a sub- 
scription from all pious and goo<l citizens, have with such means Caused 
this bell .... of bru-ss to be cast at the foot of the Tshoolay 
pagodali, and consecrated it to that pagodah. 

For this good act in thus consecrating this bell, which sounds well, 
I pray that at a future period I may attain the same knowledge as Groil 
himself possesses, .... and thus become an Aruyab. I ai.so 
pray that for this good act of mine the eame blessing may attend my 
father, mother, teacher, tlie King, and the inhabitants of the three 

1 call the Nuts (devils) of this earth to bear witness to this my act. 
Tbe Angel has placed his Seal. 

I pray for knowledge of the pitst, of what exists, and of what is to 
come, or to see what is before m& Accomplished. 



BuKHESE Gun, in form of a dragon. Lent hy H.B,H. Prince of 
Wales. Length 9 ft, 3 in.^ bore 3J in. "_ ; 1887. 



* Lead, Mcmulh, antimooj, and tin. 
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Analtsss of two samples, the first from the mouth end, the other from 
the tail or breech end. 

Copper 89-49 

Arsenic Trace. 

Antimony . . . . . . Trace. 

Tin 4-893 

Leod 2-118 

Bismnth , . . . , , . . Trace. 

Iron -238 

Nickel Trace. 

Zinc 3*049 

Gold Nil. 

Silver Nil. 

99- 788 



Copper 85-93 

Arsenic , . . . . . Truce. 

Antimony . . . . . . . . Trace. 

Tin 7-654 

Lead 4-748 

Bisnnth  - • . . • . . Trace. 

Iron 210 

Nickel Ti-ace. 

Zinc 1-601 

Gold NU. 

Silver • . - . - .   , Nil. 



100043 




HitnniAN ; the monkey ally of Soma ; copper and brass, cut 
through to show process of casting. Madmn. Modem. H. 1 in. 

726. 

This specimen of art metal work is of peculiar iaterest, iasomuch as 
it was ^parentty a compotmd casting showing on it» surface two dis- 
tinct metals, viz., bronze and brues, very much interspersed. The 
figure was not of one metfU altered in colour in parts by superficial 
treatment, as inspection showed the colour to be due lo the metal 
itself. Owing to the intermixture of the metula — the way in which 
they protruded one beyond the other at different points, and the small 
quantity at parts of one metal over the other t-ui-h as the bracelets, 
armlets for example — it was difficult to understand from outside eia- 
mination how these figures were made. With the object of solving the 
question it was considered that some light might hp thrown on the 
subject if the casting were cut in halves from top to bottom. This was 
done, and immediately the whole process was explained, as it is quite 
clear that a core of copper was originally cast, of ii shape sbovriug 
due regard to the result desired, and that the brasti was cast round the 
copper. 

o S6318. C 
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From what is known in coonexion with small Oriental caBtings, it js 
probable that ihe following process hns been employed in the production 
of these double castings. First, a model has been carved in wax, of a 
shape and size necessary to bring out the copper where that metal is 
required at the surface, and leaving space where the yellow surface is 
desired for the future casting of brass. This wax model has then been 
moulded, the mould heated and ihe wax melted out, after which the 
copper has been cast in the mould. Then round this half figure, with 
its prominent parts, where necessary, more wax has been cast, and 
carved into the shape of the figure ultimately required. The whole has 
then beeo moulded, the wax removed as before, and the brass run into 
the mould filling up the spaces existing between it and the copper core 
in the centre. The double casting has thrji been removed, the brass 
filed down, wherever it might accidentally and unne<:eHsarily have 
covered the copper until the red metal was exposed, the whole being 
theu cha^d and completed, 

This casting is probably about 40 j'ears old, and was made in Madras. 
The art of double casting, as represented by this figure, is very old (a 
thousand years or more), and has been practise<I at, and almost entirely 
confined to, the east coast of the Madras Presidency. 

Mr. Hai'eli, of the School of Art of Madras, who has been engaged 
on a survey of Art manufactures for the Government, reported in 
1887, that these castings were no longer made. Mr. C. Furdon Clarfce 
thinks that if this be true it is probably due to the high cost of pro- 
duction. 

No. 55. 
One of many coins found in the delta of the Nile. Ancient 
Roman. Lent by C. Purdon Clarke, Esq. 

Analysis. 

Copper 81'84 

Silver 17-74 

Gold -017 

Arsenic . . . . . . . . ' ] 59 

Antimony .. ,. ., -061 

Tin -042 

Lead -072 

99-931 

No. 56. 
Tbay or Khorassan Metal. Persian. Lent by C. Purdon 
Clarke, Esq. 

Amaltsib> 

Copper 50-37 

Nickel 4-13 

Cobalt 1-52 

Iron 2-10 

Lead -38 

Zinc, by diff. 41-50 

10000 
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Ieon Dowel foe Stonewohk. From the atonework of 
temple destroyed \>y Altomash. A.D. 1211-1236. 



Actual nze of dowel. 




Section through AB vu poliihed and etched with perchloride of 
mercury. 



The etched surface showed the presence of a con- 
uderable amount of ilag. 



The section between the lines CD was taken for analysis. 



Silica 
Carbon 



Phosphorus 



•44 Slag. 



The dowel is evidently part of a bloom hammered up into shape. 
The iron is practically pure, but the dowel contains about a half per 
cent, of slag, which had not been eliminated in working. 



No. 58. 
THYBins Stokewabk Bottle. Egyptian. 
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ASALYBIB. 




InBoluble 


in hydrochloric ad( 




Silica . . 
Alumina . . 
Ferric Oxide 
Lime . . 
Mftgnesia 




1)5-32 
19-22 
5-60 
1-24 
■68 

92-06 


Soluble 


in hydrochloric acid 




Alamins . . 
Ferric Oxide 
Lime 




1-24 

2-18 


Magnesia 
Potash . . 




•30 
3-06 






100-38 


Amount insoinble in 
Silica alumina, <tc., 


hydrochloric add 
as abof e 


92-64 
92-06 


Amount of potash iuBoluble in hydrocblorio 



The inside of the bottle contained an incrustation. This was exa- 
mined. Mercury conld not be found chemically or microscopically, 
showing that the bottle is not a mercury bottle. 

The deposit consisted of chalk, with a Hmoil trace of nitrates and 
chlorine, which shows that this bottle has probably been used for 
canying water. The deposit is not from ¥eA water, as the chlorine is 
present in such small traces. 

The bottle, from its composition, has evidently been mode from a 
granitic alluvial deposit, and on examining microscopically crystals (d 
Jblack mica and felspar were seen. 

HiSTOET. 

This bottle was one of a kind found in many parts of difierent coun- 
tries, sometimes in large heaps, sometimes only two or three together. 
They are generally about four or live inches high, three or four inches 
broad, and have a very bmall orifice at one end. 



They ore somewhat of this shape, and s 
•made to stand. 



The actnal origin of these bottles has been very tnnch discussed, and 
) bare been assigned to them. 
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The bottle examined was found to be incnisled with & thin depoeit 
of chalk, which indicates that this bottle was used for carrying water. 
The deposit was not, as might be sopposed, the result of submergence 
under the sea and subsequent evaporation of the water, as the absence 
of anything but the merest tmce of chlorine shows the chalk to have 
been derived from fresh water. 

It has been suggested that these bottles could not be used aa water 
bottles, as they have such a very small orifice, and thej are supposed 
to have been used tut mercnrj bottles. Both the incrustation and the 
bottle itself were examined most carefully for mercury, both chemically 
and microscopical ly, and not a trace could be fonnd. 

It has also been snggeated thot they might have been used for carry- 
ing the commercial articles of die day, such as saltpetre, or even used 
as bombs, but the absence of anything but a mere trace of nitrate renders- 
both these suppositions improtmble. The trace of nitrate, on the other 
band, tends to support the view that they were used for water, as the 
quantity fonnd was about equal in proportion to the chalk in the ratio 
often found in some fresh waters. 

The bottle is very hard and cuts glass readily. A fracture showed a 
black or dark grey interior with yellow portions near both the inside 
and outside edges. The material had not been fused, but had been 
heated to a sufficiently high temperature to frit the mass bother. 
From the r^ularity of the marks on the inside and outside of the bottle 
it is evident diat some kind of potter's wheel has been nsed in turning 
the bottle into shape. 

From the analysis the material med was apparently some allnviB) 
deposit resulting from the decomposition of granite. Examining .&■ 
powdered portion under the microscope, pieces of Felspar were plainly 
discernible, as also some rounded pieces of black mica and horn- 
blende. 

Finally, the suppositions arrived at are as follows : — 

That the material from which the bottles were made was a river 
deposit from a granitic source ; in this instance, probably tife bed of tha- 
Kile. 

That the deposit was used as it was found, having been ground fine 
enough by the water's action. 

That a kind of potter's wheel was used in turning the material intO' 
shape. 

That the firing was sufficient to just frit the bottle material. 

Finally, that the bottles were used for carrying water. * 

Frof. Judd has had a Mnicroscopical section made in his department^ 
which, on examination, tuay throw further light on the geological ques- 
tion. He bos also promised to obtain some Nile deposits, and it will be 
of interest to know whether or not they give the same peculiar dark 
grey appearance on being " fritted." 

The following is the resnit of Prof. Jndd's examination :— 

** Felspar very distinctly present, and also a few crystals of horn- 
blende. Plenty of quartz. All imbedded in a kind of gloss." 

"The material from which the bottle was mode might possibly have- 
been a deposit of the Kile. The section had a great resemblaiice to 
such deposits, aod could very well be of that origin, but is not proof of 
such, although with other evidence it would tend to prove so." 

" Nile deposits vary very much in their constituents, some being mnddy,- 
others less muddy with more sand," 
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A sample of Nile depoait, apparently muddy, waa baked at a low 
temperature and gave a red cake due to ezcesaive iron present. In a 
reducing atmosphere at a white heat the mass fused into a dark-coloured 
semi-glass. Thus it may be that with a deposit coDtsiQing more saad a 
temperature might be obtained sufficient to fuse the mud, and thus, with 
the saod and other crystals of matorisl present unfused but incased in 
the fused matrix, a material might be obtained very easily having the 
appearance of the bottle examined. From the fact that this bottle was 
found in Fgypt also it is highly probable that the material from which 
it was made was a Nile deposit. 

Behabks oh Analtsbs. 
(24 to 68.) 

The analyses Nos. 24 to 58 need bat little comment. The first 11 
are specimeiis of gold, most of which appear to be native gold which 
little attempt has been made to purify. Xative gold invariably contains 
silver, and veiy frequently copper. Some of the analyses show that 
means were adopted to puriiy the metal, especially No. 26, and Nos. 25, 
30, and 32. All the reet are very impure. 

No. 26 consisted of gold, the purity of which is very remarkable con- 
sidering it is of the 16th century, an a^ when the methods of refining 
were somewhat crude. The specific gravity of pure gold varies accord- 
iug to its mechanical treatment between 19 '25 and 19 '36; this specimen 
was 19 ' 265. The analysis No. 24 is an exceptional one as it indicates 
the presence of over I'O per cent, of platinum and other rare metals, 
and a small quantity of iron. It would be of interest to trace the 
source of this gold it it is possible to do so. The specimens Nos. 28 to 
S4 are all exhibited in the same glass case in the Museum, aod the 
difference in colour between the rich and the poor specimens is readily 
discernible. 

The Bidri objects, Nos. 36 to 39, are a peculiar series of alloyi. 
"iliey are chiefly zinc, conlMning a quantity of copper and lead with 
smaller amounts of tin and iron. The amount of lead in No. 37 ia 
remarkably low, and, as it is very difficult to purify ainc from lead, it 
would appear that a very pare ore of zinc must have been used in tlie 
preparation of this metal. Apparently copper is the predominating 
metal associated with zinc in this Bidri alloy. From this it is probable 
that No. 38, which contains none of it, is not Indian but Hungarian, as 
the Museum description snggests. In the other specimen, to which a 
doubtful origin is assigned (No. 39), copper is present but in small 
proportion, tin being the secondary metal. This indicates that it is not 
Indian. 

The remaining specimens are more of individual than collective 
intei'eet. A few of the brnss ones were selected as being derived from 
 different localities, but their ages ore uncertain, and they may or may 
not be typical alloys of the different districts. A greater number of 
specimens from each province would have to be examined before a 
definite decision could be given with certainty. Tbe first thing notice- 
able in these analyses (Nos. 40 to 53) is the large quantity of bismuth 
present in some of !hem, and in one or two cases the extraordiiiRrj 
amount of antimony. The large amount of bismuth is in marked contrast 
to the Persian and Arabian analyses ; with one exception, none of these 
alloys rich in bismuth are reported as coming from any district in the 
Madras Presidency, most of them coming from the DorUt-east Frovincea 
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of India or Bnrmab. The alloys from these latter parts are altogether 
much more impure than those trom the neigfabourbood of Madras, 
indicating that the ores from the Himalaya districts must be rather 
complex. 

Tli& extraordinary quaotity of antimony in tlie Nepal siiecimen 
(No. 40) renders it a matter of surprise that a metal with such a com. 
position could be worked up into the sh^w of the ubjcct. 

Iron is abundant in some of these metals, but it will be observed that 
it is generally low when the zinc is low or altogether absent ; bo that its 
presence b probably due, as in the case of the Persian samples, to its 
presence as an impurity in the zinc ores used in making the brass. The 
per<wntages of copper, zinc, lead, and tin, aie very variable, and no 
deductions can be nor should be made from so few results. 

The analyses of the Burmese Gun {No. 53), which is nine feet long, 
illustrate the difficulty of the Oriental native in obtaining a homogeneous 
alloy for a large casting. Samples were taken from each end of this 
longcaeting and analysed separately. The analyses differ widely one from 
the other, and show a want of uniformity in composition. Comparing 
them with those of other Burmese objects, it will be noticed that whereas 
Bnnneae alloys generally are very impure this metal is remarkably free 
from impurity. This clearly indicates that in producing this casting 
great pains were taken to purify the metab, or to select pure ores, so 
that a metal free from prejudicial impurities might be obtAined. Neither 
of the alloys used is a particularly suitable one for a gun, and its want 
C^ uniformity would not improve the metal for the purpose for which it 
is required. Modem gun-metal generally consists of 90 per cent, of 
coi^r and 10 per cent, of tin. 
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No. 59. 

Chofstick Case. Modern Japa/neae. 

Ahaltsis. 

Copper 65-88 

A rsenic . . . . . . Cods, trace. 

Lead -33 

Biamulh Trace. 

Iron -37 

Nickel 6-14 

Cobalt -50 

Zinc,byciff. 26-78 

Gold Ti'ace. 

Silver Trace. 

100-00 



This QBOiple wan an electro-plated one, and was covered willi a 
coatiog of silver, which was removed prior to analysii. The surface 
scrapings contained much ailver. The colour of the above metal was 
neai'ly white. 



No. 60. 
Bronze Tortoise. Modem Japanese. 

Ahalysis. 

Copper 61-62 

Tin 4-61 

Lead 10-21 

IroD -22 

Zinc 2-42 

99-08 



This sample was a -very good and well-defined casting. Moderateljr 
hard and brittle. 
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No. 61. 
SwoBD-HiLT. Modem Japanese. 

ASALTSIS. 

Copper 9806 

Areenic 1-066 

Antimony .. *010 

Leftd Kil. 

Bismuth Nil. 

Iron -018 

Nickel and Cobitlt .. .. '028 

Zinc NiL 

Tin NiL 

99-182 



CHARGED 

:fication 

■RNED TO 
THE LAST 



This umple was a chocolate brown colour, but i 
copper colour on removal of the lacquered stiT&ce. 



a the ordinary 



Nos. 62 and 63. 

SwoHD-HiLTS. Iron, one round and one square, inlaid with 
Shaku-do. Modem Japanese Both from Prof. Roberts- 
Austen, 

Amaltbis, No. 62 (rownrf). 

Carbon , , , . . . . . Trace. 

Sulphur 038 

Silicon -130 

Fhospboms . . . . . . . . Nil. 

Muiganeae . . . . . . . . NiL 

Akalisis, No. 63 {tquare). 

Carbon , . . . . , . . Trace. 

Sulphur -027 

Silicon -140 

Pbosphonis . . . . . . . . Nil. 

Manganese . . , . . , . . NiL 
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Vic toria and Alber J ttuseum 
Report on the analysis o f 



These analyses show that it is imposaible that tbeee swcrd^hUta could 
bare been cast, as they are practically pure wrought ii'on with only 
traces of carbon, and therefore could not be melted at any temperature 
likely to have been used by the Japanese. This result was confirmed 
by the ^)pearance of the etched polished surface of each, where the 
" lines of flow of the slag " proved that the metal bad been hammered up. 
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Head. Specimen of modem Jftpaaese caat metal- 
Trom Prof, Roberta- Austen. 



Lead 92'39 

AniimoD; . . . . , . . . 7  61 by diff. 



I metal is coated with a ver^ thin layer of copper, on tlie 
htcb Ibe various eflects are produced, 
n colour is a patina of copper. 

and teeth, which are of a ^Iden colour, are not gold, but 

or copper. 

of the object is a white silver leaf, and couaists of a thin 
Iver deposited on the layer of copper. 
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Metal-work from Japanese Court, South 
Kensington Museum. 



Speciuens of Bronze. A collection of fifty-seven oblong 
plaques illustrating the different sorts of bronze, some of 
them with artificial patina, produced in Japan. Bought, 721. 
1099 to '^.-'75, 

Certain »impks selected from the above were eKperimeoted on. The 
backs of the samples were carefnll; cleaned and Ecntped, and the 
scrapings were taken for analj'us. The whole eeries were not analysed, 
bat a few specimens were selected as being typical and characteristic, 
wliile two or three were chosen on account of a similarity in colour. 
TlieEe, upon nnalysis, gave results which showed that very varied 
cotonra could be produced from alloys, of which copper is the main con- 
Btitnent. 
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No. 65. 

JlDAl-UEEEl-DTSUSHi. Imitation of old gilt bronze. Qold- 
coloured hammered inirface plate. Museum No. 1099g.-'75. 
The back was copper colour, rather red. Metal moderately soft 
and free from cnicks. 

Amaltbis. 

Copper 99-63 

Arsenic -068 

Antimony . . . . . . . . Trace. 

Tin Nil 

Lead "281 

Bismuth Trace. 

Iron -OU 

Nickel 1 .^, 

Cobalt / "" 

Zinc Mil. 

Gold Trace. 

Silver -042 

Phosphorus . . . . . . — 

Sulphur Nil. 

100-048 
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No. 66. 

HiDO, Bed Bronze. Bright, red-coloured, smooth surface plate. 
Museum No. 1099^.-75. The back waa light copper colour. 
Metal rather hard and contained many cracks, 

AKA.Lrsis. 

Copper 97-87 

AreeDic . . . . . . . Trace. 

AntJmony . . . . . . . . Nil. 

Tin -941 

Lead -828 

Bismuth Nil. 

Iron -077 

Nickell 

Cobalt/ "*** 

Zinc -546 

Gold Nil. 

Silver .. — 

Phospfaoms . . . . . . Nil. 

Sulphur — 

99-805 



No. 67. 

NiGintUU^ Black Bronze. Black-coloured smooth surface 
plato. Museum No. 1099jj.-*75. The back was ordinary 
copper colour. Metal moderately hard, and contained a tew 
smEill cracks. 

AKAI.T8I9. 

Copper 99-25 

Arsenic . . . . . . - 443 

AntimoBV .. .. "016 

Tin Nil. 

Lead -»97 

Bismuth . . . . . , . . Trace. 

Iron -on 

Cobalt} ^^^ 

Zinc Nil. 

Gold Trace. 

Silver -039 

PboBphorus . . . . . . — 

Sulphur Nil. 

99-972 
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No. 68. 

NlOUBOH^Ni-MATSDEAiVA. Light browD-coloured, coarsely 
hftmmflred to resemble pine bark on a grey black bronze. 
Museum No. 1099jj.-76. The back waa ordinary copper 
colour. 
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Na69. 



NiaXJaUM^ TsHUKft. Stone face on a black bronze. Dark 
brown-coloured, rough surface plate. Museum No. 1099^.-75. 
The hack was orduuiiy copper colour. 

Analysis. 
Copper 99-26 



No. 70. 

Kabasak^. Ordinary Bronze. Dork brown-coloured, smooth 
surface plate. Museum No. 1099g.-'75. The back was ap- 
parently a light-coloured copper, but on scraping appeared 
quite white. Metal was very soft and easily cut. iScrapings 
were white, but tarnished to a light brown colour. 



Amalybib. 

Copper 73-27 

Tin -865 

Lead 20-344 

Bismuth Nil. 

Zinc 5-460 

Nickel -060 

Iron -098 

100-097 
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No. 71. 

SentokuDO. Yellow Bronze of Shinta. Brass, yellow-coloured 
smooth surface plate. Museum No. 1099-.-76. The back 
was a light brass colour, somewhat similar to the front surface. 
Metal moderately soft. Scrapings yellow. 
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Amaltsis. 

Copper 72-32 

Tin 8-126 

Lead 6-217 

Bixmuth . . . , . . . . Trace. 

Zinc 13-102 (by diff.) 

Nickel -065 

Iron -170 

100-000 



From the above it will be seea that the appearance of the surface of 
the plates depends in a great measure on the subsequent treatment and 
not upon the composition of the metal. No. 65 is apparently gilt, as the 
existence of not more than a trace of gold in the metal prevents the 
pOEsibility of the gold surface being due to the removal by solution of 
the other metals present. The sune might be said to be the case with 
No. 67, where the black surface, which in sume cases is known to be 
produced by chemical means, is here undoubtedly a surface coating 
only. No. 66 sample might have been coloured by oxidation, and after- 
wonls lacquered, as the red colour is probably due to an oxidised com- 
pound of copper. As regards the composition uf the metal in this 
sample the tin and zinc might have been added to harden the metal, as 
it is not likely that they were obtained simultaneously with the copper 
from the copper ore. The quantity of iron present suggests that the 
refined metal has been remelted at some time or other, and stirred with 
an iron rod probably when the tin and zinc were added. Or it may be 
that this metal was refined copper, to which some old bronze waa 
added. The amount of lead present in each sample is probably due to 
the addition of that metal in refining the copper. 

The amount of arsenic in No. 67 is large, and may possibly be dne 
to the ore from which the copper was obtained, altJiough the small 
per-centage of arsenic usually found in Japanese uopper would not tend 
to support this. 

The amounts of silver present are no more than are often found in 
copper from other sources. 

Ab regards Nos. 66, 69, and 70, these were all of a brown colour, 
No. 68 bdng of a lighter shade, but Nos. 69 and 70 evidently the same 
colour ; the other differences in these plates being the iodentations or 
Mherwise of the surfaces. 

It may be that a particular alloy is used for No. 68, which is indented 
and coloured to represent the bark of a tree, but the determination of 
the per-centage of copper showed that the metal was only copper, con- 
taining the usual impurities. It was not deemed necessary to complete 
the analysis. The same with No. 69 sample. The sample No. 70, con- 
tuning only 73 per cent, copper, was, however, completed, and showed 
an alloy of curious composition. It is probably refuse copper, from 
which the silver has been removed by the lead process. This sample 
was coloured the same tint of brown as No. 69, bo that it is evident in 
this case that the composition of the metal has nothing to do vrith the 
colour of the surface. The Japanese apparently also do not specially 
select a soft metal for carving or indenting, as No. 70, which, from 
being soft, is well suited for indentation, is exhibited as a smooth sur- 
face, while the work of indentation is bestowed upon a harder metal. 
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No. 71 sample is of interest inoamacb as the colour of the lacquered 
sur&ce is apparentlj due to the colour of the metal, and that the clean 
surface has limply been lacqaered with a colourless lacquer. The 
above composition of the metal, hofrever, is not necessary for the 
vellotr colour, since it could be produced hj copper and zinc alone. It 
IB probablj a chance alloy with a yellow colour, which yellow colour 
has been taken advantage of. This metal also is rather Boft and suit- 
able for easy indentation, but here again the advantage of the properties 
of the alloy in this respect has not been utilised. 

The Japanese seemingly do not pay any attention to the composition 
of their metal in this work, and do not know with what they are 
working, except when they are umng refined copper, and even then 
they are not particular if the surmise as reg&rds No. 66 sample be cor- 
rect. From the above few results it is evident that they produce their 
colours regardless of the impurities in the metal, which impurities it 
was at one time thought were the cause of the particular colour, and 
that they use and work with any metal that comes before them. When, 
during their re-meltings, they come across a metal which in itself is 
coloured they use it as such, as No. 71 shows, but in all other respects 
seemingly, for the purposes of colouring and lacquering the composition 
and properties of the metal are not in the least considered. 



No. 72. 

Shibuichl GreyiBh-white alloy. 1099-jy.-'76. 

Anixxsis. 

Silver 37-91 

Lead -28 

Iron -16 

Tin HU. 

Nickel Nil. 

Zinc Nil 

S8'35 
Analy«s not completed. 

Bemainder 61*65 probably all 

copper. 

An analjni of a sword oroament of the fineat qualitj, made by Mr. Goirland , 
lat« of tha Imperial Japanese Mint M Owika, gave the follaving remhi : — 

Copptrr 67-81 

SUret 8a-0T 

Gold Tnom. 

Iron -as 

W90 

Aaotber analytU of tbia tHoy, by Frot Kallwhw, proved it to oontun : — 

Copper ai-10 

Gold 'H 

1W15 
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NaTs. 

KODO. Yellow bronze. 1099tt--'73. 

AlTALTSIB. 

Copper 68-99 

Araeaic. . .. Small qnantity, not determiDed. 

Antimonj . . , . , . Nil. 

Tin Trace. 

Lead -888 

Bismuth Tnce. 

Iron -196 

Nickel -098 

Ziiic,bTdiff. 29-628 

Silver Nil. 

Gold NiL 

lOO'OOO 

No. 74. 

KodO-Sokot3UCHIm6. Lateral hammer-work on yellow bronze. 

1099yT.-'75. 
Analtsis. 

Copper 69-72 

Areenic . . . . Small qaantlt;, not determined. 

Antimony Nil. 

Tin .. Nil. 

Lead -915 

Bismnth Trace. 

Iron -154 

Nickel Trace. 

ZiQC,bydiff. a9-211 

Silver Nil. 

Gold Nil. 

100-000 
Na76. 
KioDO. Sonorous bronze. 1099tj.-'75. 

Analysis. 

Copper 74-19 

Arwnic. . Trace. 

Antimony . . Nil, 

Tin .. 9-732 

Lead 5'492 

Bismuth Trace. 

Iron -434 

Nickel Trace. 

Zincbydifi. 10152 

Silver .. NU. 

Gold NU. 

100-000 
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Experiments on Japanese Patina. 
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Analyses of Coppers containing small quantities of impurities 
used in pickling experiments :— 



Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 



and gold 
and silver 
and arsenic 
and antimony 
and lead 
and bismuth 
and iron 



•465 


Au. 


•402 


Aff. 


•248 As. 


•254 


Sb. 


•355 Pb. 


•475 


Bi 


•213 Fe. 



Pure copper used for the above contained 99 * 65 Cu. compared 
to electrotype copper of tested purity used as a standard. 
Difference probably due to dissolved oxide. 

Polished samples of these alloys when heated in the solutions 
(Nos. 1 and 11) given on p. 53, showed that a remarkable 
variation of tint is produced by the presence of impurity, but it 
would require coloured illustrations to demonstrate this. 



GOLD PATINA, 

Containing shining pieces of metallic copper, and cakes of a 
greyish purple dned powder^ evidently the true patina. 



Weight taken 

Wt. after two hours at 100^ C. 
„ „ i^ition - 

„ dissolved in dil. HNO 
apparently gold 
gold after sol. and pption. 
copper oxide after pption. 
residue insol. in arjua-regia 



n 



f» 



» 



ft 



-} 



Analtsis, 



Gold 

Copper . 
Insol. res. 
Clilorine 
Sulphur 



• 0442 gram, 

•0442 

*0490 



n 



0033 

0027 
0453 
0006 



$f 



l» 



ti 



t9 



n 



611 
81-9 
1-3 

•4(?) 
Nil. 
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o 66233. 
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Experiment to extract aay metallic gM by meuia of mercury. 

'0389 grm. of patina wu robbed and pressed through about 1 gnn. 
o£ mercary, then heated under water to about 60° C. for some time, 
excess patina vuhed away and mercury filtered thoroughly, dissolved in 
Hcid and solution tested for gold. 
Not a trace hod been dissolved. 

The Jap«nese have a remarkable series of alloys, of which Sbakudo 
is the most important, in which the precious metal gold and silver 
replace the tin and zinc of ordinary bronze. Analysis of a sword orna- 
ment of the finest quality by Mr. Gowland gave : — 

Copper 94-50 

Silver' , . . .   ■- I '55 

Gold 3-73 

I,ead -11 

Iron and arsenic - •  • Traces. 

99-89 



The amount of gold is, however, sometimes as bigh as 4 per cent., 
whilst silver is frequently only present in very small qnantityi Shakndo 
when boiled iu suitable pickles, such as No. III. of those given on 
p. 54, assumes a beautiful purple tint, and the following enslysefl have 
been made with a view to ascertain the composition of the purple 



ExFXBiuKHT with Chlorine Water. 

-49 (P) sold extracted by cold dilnte CI. water. 
•24(?) „  „ „ hot „ „ 
4*92 „ „ „ hot cone „ „ 



This sample of patina is very much richer in gold than the metal from 
which it was made, and the ]iatina itself is no doubt richer still than 
shown in above analysis, as the sample there indicated contwned 
scrapings of metallic copper. 

The figures marked with the query (?) are only approximate on 
account of the extremely small quantity weighed in each case. 

The patina may possibly be a anb-oxy chloride of copper and gold, or 
more probably a sub-oside of copper and gold containing a small 
proportion of chlorine as sub-oxychloride. 



 From the*e 6gures the foUowiog d«di)ctioiu are made : — 
That there ma; be some free gold preseot in the patioa. 
That it ii not proved that frM gold is preieiit. 
That if it be present the quaniitj i« not more than '5 or at tl 

percent. 
That there is a larpe quantity of gold present in the combined »( 
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GOLD PATIMA, 2nd Sample. 

This sample, unlike the previous, consisted entirely of patina, 
as it had peeled off the copper on which it was formed. No 
separate pieces of copper could be seen. Under tlie micro- 
scope the outer surface of the patina had a grey metallic lustre, 
with a tinge of purple, but the inner sur&ce was copper- 
coloured. 

ANA1.TSIS. 

Gold 8-54 

Copper 80-21 

Chlorine -42 

89-17 
Remainder .. .. .. 10*83 oxygen. 

No free gold could be detected. 

It wiU be Been that ia this instance the f^ld is higher and the copper 
lower than before, while the chlorine (this time estimated on a larger 
quantity) conflrms the previous result. 

Working out a formula from the above figures, it is remarkable how 
closely it comes to a mixture of Cuj and Auj 0. 

Without concluding that the patina ia always of the same compo- 
sitiou, or that there is a detinite formula for it, these latter resulla 
seem to support the previously expressed opinion that the patina is a 
sub-oxide of copper and gold containing a small proportion of chlorine 
as sub-osychloride. 
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lED TO 
I LAST 



FlCEUNQ SOLUTIOKS rSED BT TBB JaPANBSE. 



I 



— 


I. 


II. 


ur. 


Verdigri. 

Sulphate of coppet 

Hitre - 

Common »iUt - 

Solphm 

Witer 

Vinegar 


48S grains 
S99 „ 


87gnuni 
437 „ 

87 „ 
14S „ 
fi3S „ 

1 gallon 


saograim. 
HO „ 

Gfh^dnchnu. 






The above are taken from a paper printed i 
Society of Arts, June 13, 1890. 
The solutions are generally used boiling. 
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Antique Bronzes in the British Museum. 



No. 76. 

Bronze Fiqttre, with band extended, m in Morra. Middle of 
5th century B.C. Handle of a mirror. 73. 8-20. 19. 

Analtbis. 

Copper 89-96 

Tiu 7-64 

Lead 1-44 

9904 

Zinc, Iron, Silver — traces. 



No. 77. 

Bronze Figdre of Diohtsos. Grteco-Roman period. 

'73. 8-20. 

Analysis. 

Copper 65'05 

Tin 10-35 

Lead 4-62 

100-02 

Iron — trace. 



No. 78. 

Brosze Fiodbe or a Gladiatob. 3rd century A.D. 

73. 8-20. 53. 

Analysis. 

Copper 79-26 

Tin 4-71 

Lead 7-05 

Zinc 6-80 



Iron — trace. 



/ I 
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No. 79. 






Bkonze FiaUBE OF A LiON. Etruscan work. 6th century fi.C. 
73. 8-20. 251. 

Analtsis. 

Copper 8210 

Tin 12-64 

Lend 1-86 

Zinc -78 






rARGED 
CATION 
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97-33 












Iron— trace. 








No. 80. 






Bbokzb Fiqobe of 

• 


Apollo, from Orange. 
Ahaltsib. 


Ist century AJ>. (?) 
77. 8-10. 1. 




Copper 80-70 

Tin 6-44 

Lead 987 

97-11 

Zinc, IrOD, and SilTei^tracee. 




A«109.L 
ctorla and Alber J«uaeum 








>°rt on the^analjrsis of . 


Bbonze Group of 
A.D. 


M. AoRELTOS AND FAUSTINA. 2nd centory 
78. 3-9. 1. 






Analysis. 






Copper 
' Lead 
Zinc 




70-41 
2-44 
26-70 

99-55 






Tin, Iron— traces. 
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No. 82. 

FftAaMEST OF Drapehy found with leg of bronze statue. Greek 
sculpture. About B.C. 450. '8G. 3-24. la. 

Anu-tsis. 

Copper 8449 

Tin 9-47 

Lead ... 5-31 

99-27 
Iron— trace. 



These eeven analyses — 76 to 82 — were all carried out on extremel}' 
small quantities of material, only 4 or 5 grains being received in some 
cases as the sample. Moreover, the samples of drillings were very dirty 
and partly oxidised. Hence the low totals obtained. The sampler, 
however, were as carefully and thoroughly cleaned as possible bubre 
analysis. 

The estimation of the metals present in small quantity was out of the 
question. 
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